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Table 10.3 


Common Types of Cell Junctions 


Type 


Description 


Animals 


Anchoring junctions Cell junctions that hold adjacent cells 

together or bond cells to the ECM. Anchoring 
junctions are mechanically strong. 


Tight junctions 


Junctions between adjacent cells that prevent 
the leakage of material between cell layers. 


Gap junctions 


Channels that permit the direct exchange of 
ions and small molecules between the 
cytosol of adjacent cells. 


Plants 


Middle lamella 


A carbohydrate layer that cements together 
the cell walls of adjacent cells. 


Plasmodesmata 


Open passageways between the cell walls of 
adjacent cells that permit the direct diffusion 
of ions and molecules between cells. 






Gap Junctions 



Connecting cells by "large pipes" 

Allow small ions to pass between cells 
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Plasmodesmata create gaps that connect 
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Large channels (20-40 nm wide) between plant cells 

Allow movement of small molecules across the plasma 
membrane and cell wall 





Tight junctions hold cells 
very tightly together; 
solutes cannot pass around 
cells 

Cells connected by tight 
junctions seal off body 
cavities 

- blood/brain barrier 

♦ spinal fluid/blood 

- Pericardial cavity 

- Peritoneum 
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Focal Adhesions & Stress Fibers 




Petit & Thiery, Biology of the 
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Major components of the ECM 

PROTEOGLYCANS 

(glycosaminoglycans linked to proteins) 

Structure proteins: 

COLLAGEN 

ELASTIN 

Adhesive proteins 
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Structure of Fibronectin 
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Cell-adhesion molecules (CAMs) 

- mediating cell-cell adhesions 






4 Major families:Cell-Adhesion Molecules (CAM) 

1 . cadherins 

2. immunoglobulin (Ig) superfamily 

3. integrins 

4. selectins 

Type of adhesion: based on extracellular domains 

- Homotypic adhesion : between cells of the same type, 

homophilic binding 

- Heterotypic adhesion : between cells of different types, 

heterophilic binding 

Functions: as cell junctions 

- Cytosol-facing domains recruit sets of multifunctional 
adapter proteins 

- Control protein activity and gene expression 
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CAMs and adhesion receptors 

Four major families 
1) Dimeric E-cadherins 

- Homophilic (self) cross- 
bridges with E-cadherins 

- Each major type of cell in the 
body has a different type of 
cadherin 

- Each type of cadherin can 
bind to only cadherin’ s of the 
same type 
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Cadherins: Large family of 
cell surface proteins that 
mediate homophilic Ca++ 
dependent cell-cell adhesion 

The classical cadherins, e.g. 
E-,N-, P-, L-cadherins occur 
in the epithelial, neuronal 
placental and liver tissues 
respectively. 

700-750 a. a glycoprotein 
Five fold external parts 
Four with Ca++ 
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igure 19-24 part 2 of 2. Molecular Biology of the Cell, 4th Edition. 




Cytosolic domains bind to multiple adapter proteins 
♦connect the junctions to actin filaments (F-actin) 

♦ participate in signaling pathways (e.g., (3-catenin). 
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CAMs and adhesion receptors 

Four major families 



2) Members of the 
immunoglobulin (Ig) family 

- Homophilic linkages and 
heterophilic (nonself) linkages 
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Ig-superfamily of adhesion molecules: 

Hincludes around 70 members. 

Han posses one or more Ig-like domain. 

Hlg-like domains are - (3 sheets proteins stabilized 
by disulphide bond. 

Hlg domains are resistant to proteases 
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NCAM-triggered signaling pathways 







CNS synapse formation: a multi-step process. 
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3) Heterodimeric integrins 

- bind to multiadhesive matrix 
proteins (eg. Fibronectin) 

♦function as CAMs or as 
adhesion receptors 
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Integrins: A Family of Cell 
Surface Receptors for 
ECM Proteins 
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Important roles: 
platelet aggregation 
inflammation, 

immune function, 

wound healing, 



tumor metastasis, 

tissue migration 
during 

embryogenesis. 

signalling pathways, 
transmitting signals 
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RGD-Promotes Cell Adhesion 




Gly-Arg-Gly-Asp 

GRGD 



♦ Soluble peptide inhibits cell adhesion to fibronectin 

♦ Surfaces coated with RGD peptide promote cell 
attachment and spreading 

- Utilized in numerous biomaterials 
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4) Lectins 

Lectins bind weakly and 
heterotypically to 
oligosaccharides of many types 
through the large extracellular 
domain. 

Selectins are lectins that are 
expressed in endothelial cells. 
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Surface carbohydrate binding protein. 

Ex. Lectins in the presence of Ca ions bind to specific 
oligosaccharides on another cell (recognition!) 

All are structurally closely related having, at their N- 
terminal a carbohydrate recognition (lectin) domain and 
variable numbers of repeats related to complement 
regulatory proteins. 

Heterophilic cell adhesion bind protein to another type on 
a cell. 

This binding is weak untill bind tightly by their integrins. 




SELECTINS 



Are earliest expressed in inflammatory responses 
Lead to neurtophil activation and extravasation 
L-selectin 
E-selectin 
P-selectin 

Bind to SLe x of neutrophil 

L-selectin down regulated by IL-1 

P-selectin up-regulated by thrombin, histamine, 
peroxides, TNF-a, IL-4, IL-1, and IFN-g 

E-selectin up-regulated IL-lb, TNFa and LPS 




Selectin-mediated cell-cell adhesion (blood cell rolling) 
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The Process of Leukocytes Extravasation 
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2. Inflammatory signals released -> activation 
- moving selectins to the cell surface. 

♦Selectins mediate loose binding of leukocytes 



- synthesis of platelet-activating factor (PAF) and ICAM-1 
(intercellular adhesion molecule ) 






3. Leukocyte activation: 

- Integrins activation 

4. Firm adhesion : 

- The tight binding between 
activated integrins on 
leukocytes and CAMs on the 
endothelium -> extravasation 
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Cell surface proteoglycans also link cells to ECM 




Syndecan is a common proteoglycan 



These molecules often have an 
extracellular and intracellular 
domain. 

Proteoglycans consist of 
glycosaminoglycans linked to a core 
protein in the extracellular domain. 

These interact with collagen, 
fibronectin, and other ECM 
molecules. 

Proteoglycans can be released from 
the cell by cleavage at protease 
sensitive sites. 

Proteoglycans and integrins have 
another important function: 

They are receptors that transduce 
signals from the extracellular matrix 
to the nucleus. 
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